Abstract-PET Plastic containers are the most used way of packaging beverages and other liquids in Kigali due to they are inexpensive, lightweight, strong, durable, corrosion-resistant materials, with high thermal and electrical insulation properties, their diversity of polymers and the versatility of their properties results in many societal benefits. However, their current ways of usage and disposal in Kigali are not sustainable. They can result to a multitude of health and environmental problems such us accumulation in landfills and in natural habitats, they can cause physical problems for wildlife resulting from ingestion or entanglement in plastic and also the leaching of chemicals from plastic products. The durability of plastic wastes in the environment and their potentials to transfer chemicals to wildlife and humans are dangerous. Generally, the system of Solid waste management in Kigali, especially PET waste management is a procedure that involves and affects numerous stakeholders. It requires an effective communication and collaboration among stakeholders if an improvement is to be made in the system. Throughout this study, the main stakeholders were identified with their roles, power and interest as a result of Stakeholder Analysis (SA)application. In additional to that, by using Social Network Analysis (SNA) the researcher was able to map the existing connections concerning partnerships, collaborations and the sharing of information among identified stakeholders. The findings show that though there are some well-functioning relations gaps were found in the communication and collaboration network system since some of the relations are weak, dormant or non-existing, therefore the researcher suggest a development of an extensive communication strategy that will engender effective communication and collaboration in the PET management system in Kigali. It was found that this system also luck strategic directions and innovations which limits its ability to attract and retain strategic partnerships. The Researcher recommend the formulation of strategic plan (1-3 years) and suggest of yearly themes to further enable the formation of strategic and targeted partnership to improve the current PET waste management system.
; medium density polyethylene (MDPE), 0.93-0.945 g cm −3
; HDPE, 0.945-0.965 g cm
Rwanda is an African country located in the east central part of Africa, which capital city is Kigali. Geographically Kigali is situated on latitude 1 0 57'S and on longitude 30 0 04'E, with population density of 1600 per km².it covers an area of 730 km² and serves about 1,223,000 people and Kigali's. Currently GDP per capita is 724$, a 3 fold increase from 2000 and the GDP target is $1,240 by 2017
[2].Kigali is currently facing problems of solid waste management due to lack of proper amenities ways of recycling processes and proper ways of waste disposal which is affecting both the environment and human health for nowadays as well as the future. Currently the majority of all generated solid waste are collected and taken to Nduba dumpsite which receives about 400 tons per day of unsorted waste or 140,000 tons per year [3] .
About 70 %, of waste generated are mainly made by organic waste, approximately 13% of non-recyclable /inert wastes, approximately 5% PLASTIC (plastic bottles), approximately 5% of cartons, 1% of metals, approx.1% electronic waste and Approximately 1% of hazardous waste. The average waste generation is between 1800 and 2000 t per day [4] .
Plastic containers in Kigali are mainly made from PET and they are the most used way for packaging beverages and other liquids due to they are inexpensive, lightweight, strong, durable, corrosion-resistant materials, with high thermal and electrical insulation
properties. Their diversity of polymers and the versatility of their properties results in many societal benefits [1] . However, their current ways of usage and disposal in Kigali are diverse and not sustainable it can result in accumulation of waste in landfills and in natural habitats, physical problems for wildlife resulting from ingestion or entanglement in plastic, the leaching of chemicals from plastic products and the potential for plastics to transfer chemicals to wildlife and humans.
Although many studies have been done regarding solid waste management systems in Kigali City ( [3] , [5] , [2] , [6] ,and [7] ,there is no reported study which was focused on a stakeholder analysis of the management of plastic waste in Kigali.
Stakeholder analysis is the process of identifying individuals or groups that are likely to affect or be affected by a proposed action, and determining their potential impact on the action or what impact the action could have on them [8] . This information is used to assess how the interests of those stakeholders should be addressed in a project, policy, program, or other action. A stakeholder is any person or organization, who can be positively or negatively impacted by, or cause an impact on a process [9] . For this particular study we have divided out stakeholders into the following roles: Government as policy makers and regulators, Transportation and PET wastes management companies, manufacturing and PET packaging companies, private sectors and others.
Problem statement
Rwanda is a country located in the east central part of Africa, which capital city is Kigali. Geographically Kigali is situated on latitude 10 57'S and on longitude 30004'E, with population density of 1600 per km².It covers an area of 730 km² and serves about 1,223,000
people. And Kigali's Currently GDP per capita is 724$, a 3 fold increase from 2000 and the GDP target is $1,240 by 2017 [2].
Kigali is currently facing problems of solid waste management especially PET wastes due to lack of proper amenities ways of recycling processes and proper ways of waste disposal which is affecting both the environment and human health for nowadays as well as the future [7] .
Currently the majority of all generated solid waste are collected and taken to Nduba dumpsite which receives about 400 tons per day of unsorted waste or 140,000 tons per year [3] . About 70 %, of waste generated are mainly made by organic waste, approximately www.ijsrp.org approx.1% electronic waste and approximately 1% of hazardous waste. The average waste generation is between 1800 and 2000 t per day [10] .
Plastic containers in Kigali are mainly made from PET, and they are the most used way for packaging beverages and other liquids.
This is due to their inexpensive, lightweight, strong, durable, corrosion-resistant materials, with high thermal and electrical insulation
properties. The diversity of polymers and the versatility of their properties results in many societal benefits. However, their current way of usage and disposal in Kigali are diverse, alarming and are not sustainable [10] . PET bottles can result in accumulation of waste in landfills and in natural habitats, they can cause physical problems for wildlife resulting from ingestion or entanglement in plastic.
It's also evident that the leaching of chemicals from plastic products and the potential for plastics to transfer chemicals to wildlife and humans is a serious problem to consider [11] .
Generally, the system of Solid waste management in Kigali, especially PET waste management is a procedure that involves and affects numerous stakeholders. It requires an effective communication and collaboration among stakeholders if an improvement is to be made in the system. Poor communication between stake holders and inaccessibility to information, lack of follow up to the implementations of laws and strategies, unawareness of the impacts of PET Bottles to the environment and health at large are one of the main causes to poor management of PET wastes management and failing to know whose responsibilities are is the big problems in regard to PET waste management in Kigali.
It's on this context that the researcher would like to assess and analyze every person or organization, who can be positively or negatively impacted by, or cause a change in regard to PET bottles waste management process in Kigali.
Research objectives:
i.
To identify various stakeholders in PET waste management system in Kigali.
ii.
To determine their roles and interest in the process of PET management.
iii.
To assess the power of stakeholders and their relationship iv. Assess the Information access and sharing of stakeholders.
v. Determine the gap and Identify a strategy to be used to close the gap in regard to PET waste management.
Theoretical significance and Practical significance
Practically the study will be of great importance to government and local authorities in decision making considering management of plastic waste. This will enable us to identify the key stake holders in regard to the issue of plastic waste management who can play a major role to improve the MSW management especially PET waste in terms of policy making, implementation and follow up.
Theoretically, The Study will serve as a guidance and reference point for academics and other researchers, as mentioned above for stakeholder analysis.
Literature review

Stakeholder analysis
Stakeholder analysis determines whose interests are relevant in the process of setting up and implementing a given policy or program [12] .it delineates aspects of social and natural phenomenon affected by a decision or action, identifies individuals, groups and ISSN 2250-3153
http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8595
www.ijsrp.org organizations who are affected by, or can affect those parts of the phenomenon, and prioritizes these individuals and groups for involvement in the decision-making process [13] .
According to [14] ,this analysis is also used in project development from different sectors of activity. SA as a tool for policy analysis has its roots in the early work of policy scientists, who were concerned with the power distribution and the role of interest groups in the decision-making and policy process [15] . Given that participatory methods are broadly seen as essential to address the difficulties of environmental policy and decision-making, SA is one of the most common approaches for better understanding of the interests of the main parties [16] . For instance, SA can be used to understand the environmental systems by defining the aspects of the system under study, to identify who has a stake in those areas of the system, and to prioritize which stakeholders must be involved in the decisions [17] . As global and environmental change has come to the forefront in recent times, particularly in relation to waste management, stakeholders can now include several other stakeholders apart from the conventional investors and shareholders. Thus, the importance of being aware of who the relevant stakeholders are, and how they might be managed appropriately in the waste and environmental management fields [18] .
Social network analysis (SNA)
According to [19] , he described SNA as an approach that focuses its attention on how the relationships among stakeholders constitute to a framework or structure that can be studied and analyzed in its own rights. Furthermore, the network perspective assumes that: (a) relationships among stakeholders are important; (b) stakeholders are interdependent rather than autonomous; (c) a relationship between two stakeholders accounts for a flow of material or non-material resources; and lastly, (d) network structures enhance or inhibit stakeholders' ability to act [20] . SNA uses a network model and graph theory, and the role of the analyst is to examine the stakeholders and the patterns characterizing their relationships within the network [21] . United States of America; [22] ,proposed a network model that can be used to select the sustainable technology from patent documents; in a study focused on bio-plastics production; [ 
Stakeholder Analysis (SA) and Social Network Analysis (SNA)
Overall on one hand SA deals with stakeholder's attributes, and on the other hand, SNA clarifies the structure of relationships between those stakeholders, which render those methodologies complementary and its combination a significant contribution [25] . The combination of SA and SNA is not a new approach and has been applied in several study fields such as, institutional, political and social analysis, organization, human resources and business planning, natural resources, urban and project management, among others [9] . Additionally, there is evidence showing environmental benefits in applying stakeholder approaches to environmental or waste management systems .this approach are used to investigate how stakeholders' networks function [18] .
Research methodologies
A literature survey on stakeholders of PET waste management systems was conducted, to categorize the stakeholders within Kigali.
As a result, six groups, according to different sectors of intervention, were selected to be analyzed in the study: Government, Private www.ijsrp.org importing companies, Private sector. Afterward, constituents of each group were identified, and a list of 22 potential stakeholders was produced.
Data collection
After identifying the six groups of stakeholders and the 22 corresponding constituents, a series of self-administered questionnaires and through email, using a structured questionnaire were conducted. 250 questionnaires were distributed in total and got back 167
respondents from all groups in total. 6 from the Government, 4 respondents from Private Waste Management Companies, 1 from Operation management of Nduba dumpsite, 149 Plastic waste generators (including Household and commercial waste generators), 5
from Plastic Packaging and importing companies, 2 Private sectors.
Questionnaires Generally focused on the assessment of the respondents' knowledge about PET wastes effects on the environment, PET management system in Kigali and the stakeholder's involvement in it. it also focused on stakeholders' power and interest, their views in regard to the access to information, the existing partnerships and collaborations, and sharing of information among other stake holders.
Data analysis
Microsoft Excel was used to structure and organize the data and then construct the power versus interest grid, and the diagrams representing sharing and access to information as outputs of the Stakeholder analysis [19] .
Stakeholders in the upper two quadrants are those with higher power to influence or affect the system players but with varying levels of interest. those on the right-side bear significant interest in the system. Stakeholders in the two lower quadrants are those with lower but with different interest level. On the left side they have less interest while in the right side they have significant interest in the management system of PET management in Kigali.
Results and discussion
Stake holder identification
This www.ijsrp.org
Government and decision makers Rwanda Ministry of Environment and Natural Resources (MINIRENA)
The ministry of environment and natural resources has a mission to ensure protection and conservation of the environment, specifically they are responsible of regulating the sector and related sub-sectors through the development of laws and regulations to ensure rational utilization of natural resources and ensure protection of the environment and conservation of natural ecosystems.
MINIRENA is also responsible of Monitoring and evaluating the implementation of sector and sub-sectors policies, strategies and programs through: 
Rwanda Environment Management Authority (REMA)
The alarming rate of environmental destruction as a result of population pressure, serious erosion, pressure on natural resources, massive deforestation, pollution in its various forms etc. necessitated the Government, to form REMA to coordinate, supervise and regulate environmental management for sustainable development in Rwanda.
Rwanda Environment Management Authority (REMA) is non-sectorial institution mandated to facilitate coordination and oversight of the implementation of national environmental policy and the subsequent legislation. And it has a key role to play towards the achievement of the national goal of sustainable development as set in out in the National Development Vision 2020.
It works with and through public, private sector and civil societies to achieve its objectives. Thus, the structure of REMA accommodates operational links at these levels in order to enhance services delivery to its stakeholders. REMA structure is flexible enough in order to cope with various challenges at central, decentralized and international levels. Two types of environmental management functions below, have to be given thorough consideration in the process of preparing the structure of REMA:
• Sectorial Environmental Management Functions relating to specific natural resources or environmental services such as agriculture, water, mining, forestry, waste management etc.
• Coordination and integration of environmental management functions in relation to cross-cutting issues such as monitoring and evaluation of environmental policy and implementation of environmental legislation, these are a prelude of REMA. water, removal of waste products from residential or business premises, extraction and distribution of gas and transport of goods and persons. It has been established with a mandate to regulate sanitation services. Therefore, it is responsible for improvement in the delivery of sanitation services including waste disposal and management. RURA is the only body that gives consent to any city or town, company, sector cell, public/private to acquire and operate a dump site. [6] Since RURA sets standards for all goods made and imported inside the country, this implies that they can also play an important role in the implementation of any policy in guard of plastic waste management in Rwanda.
RSB
The Rwanda Standards Board (RSB) is a public National Standards Body established by the Government of Rwanda, whose mandate is to develop and publish National Standards, carry out research in the areas of standardization, and to disseminate information on to operate as a service-based hub by the year 2020. To achieve this goal implies that there should be exploitation of the opportunities that are available together with creating a dynamic and competitive private sector for which institutional capacity can flourish.
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In 1999, orderly waste collection and transportation started in Rwanda by one company called COPED (Company for Environment Protection and Development) which was the only company dealing with solid waste collection and transportation at that time and it was operating only in the city of Kigali. but currently, waste collection companies and cooperatives are present in different areas and orderly waste collection system has expanded in most districts of the country. After the collection of wastes they are all transported at Nduba dumpsite located in Nyanza district of which Rwanda reserve force (RDF) is currently managing its operations.
Beside COPED which has recently started to recycle plastic waste materials, there is COCEN which is the only recycling company in the whole city. It handles community household waste converting it to Biomass fuel briquettes to be used in households and compost of organic fertilizer useful in crop production.
PET manufacturing and packaging companies
Plastic manufacturing and packaging companies are one of the main stakeholders. Their profit is very much affected by any decision taken on plastics and they also have the potential to influence policy implementation on either way. Their consultation will be key to finding appropriate means of dealing with plastic waste. The consumers are the main generators of plastic waste; they are most often not involved in decision making and their role in waste management has been overlooked. Separation at source is key to MSWM and this can only be achieved if consumers are properly informed, their involvement will be key to achieving waste separation and the use of alternatives identified.
Others
Since the country has not implemented a proper full and systematic waste management framework, Kigali city has partnered with UNDPR project for support in the areas of technical, financial and maintenance techniques regarding waste management. UNDPR have been developed with the aim of: developing a socially, sustainable and environmentally friendly waste management framework, it is supposed to conduct a feasibility study on Fukuoka Method for the current Kigali landfill facility, to provide support to IRST in the production of high quality of combustible briquette, to create an institutional framework that brings all stakeholder in working together to fulfil the waste management actions plans at both national and local level.in additional to that UNDPR is supposed to organize stakeholders meetings, workshops and sensitization in regard to proper waste management in order to provide and improve public awareness about waste management, they are in charge of daily maintenance of Nduba landfill , they have in their duty to design and construct a new sanitary landfill with recycling facilities. [26] https://books.google.com/books?id=dLckCwAAQBAJ&printsec=frontcover&dq=subject:%22Environmental+policy%22&hl=en&sa= X&ved=0ahUKEwiJv7_m-NXeAhXaJDQIHZi7C2wQ6wEIUzAH#v=onepage&q&f=false
Rwanda's Green Fund (FONERWA) is a groundbreaking environment and climate change fund. Its purpose is to be the engine for the next 50 years of green growth in Rwanda, while serving as a touchstone for Africa and the rest of the world. Its strategy is to provide unheralded technical and financial support to the best public and private projects that align with Rwanda's commitment to a green economy in order to accelerate goals of national sustainable economic development.
PSF
The Private Sector Federation -Rwanda (PSF) is a professional organization, dedicated to promote and represent the interests of the Interest: the interest the stakeholder has on the PET management system in Kigali. 
Gap analysis and recommendation
In the essence of PET waste management in Kigali Stakeholders with High influence/power and high interest should be managed closely and they must have good relations with the project itself or with any policy to be introduced or implemented if it is to be a success. Stakeholders must collaborate together and have a good communication at all stage of PET management project or policy implementation. In this particular research Government as policy makers and regulators were found to be of high influence, while packaging companies were found to be of high interest but the influence is low. Local distributors, house hold and companies waste generators were found to be of low interest and low influence but still they can be affected by any change in management practice or policy in regard to PET management. ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8595
Stakeholder intercommunication and information sharing network map A gap was found that however relationships and networks exist among most institutions, the communication level between stakeholders is still ineffective due to some of the links in the stakeholder network were weak or not functioning at all.
Therefore, to optimize communication between the government, waste management companies and household generators, the researcher recommend developing an extensive stakeholder communication strategy that will include establishment of a Joint Forum ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8595
for Observer-Member communication, a periodic evaluation of stakeholder outreach efforts, and the dedication of resources to stakeholder outreach through the creation of a designated Stakeholder Outreach Officer position within Kigali.
The second Gap that was determined was that the PET management system in Kigali lack of strategic directions and innovations, which limits its ability to attract and retain strategic partnerships. The Researcher recommend the formulation of strategic plan (1-3 years) and suggest of yearly themes to further enable the formation of strategic and targeted partnership and also to adapt quickly with digital innovations.
For improvement of PET waste management in Kigali system, the importance of stakeholder participation should be recognized in specific aspects of project preparation addressing the interest of stakeholders both to enhance the environmental, economic and social development identifying relations between stakeholders that can be built upon to improve success in policy implementation or project execution. assessing the most appropriate way that different stakeholders should participate at different stages of the project's system.
Stakeholders are "key persons, groups or institutions with an interest in a project or policy". And they can be affected rather directly or Indirectly, either positively or negatively, by the implementation of a project or policy.
An effective relationship between the various stakeholders within a stakeholder framework is very important and stakeholders are likely to be successful when they are interdependent instead of autonomous.
